has been the subject of much investigation and has necessitated the use of very elegant technics. Recently, methods have been introduced which simplified the technics for estimating catalase activity. Among these are the iodimetric titration procedure of Dille and Watkins (1) , the use of sodium perborate as a source of hydrogen peroxide (2) , and various methods utilizing permanganate titration of undecomposed substrate (3, 4, 5) . The purpose of this paper is to present a colorimetric method for the estimation of catalase activity which yields accurate, reproducible results, and is simplified so that clinical chemistry laboratories may perform this determination without the need for special equipment.
EXPERI MENTAL Heparinized plasma is reacted with a buffered solution of hydrogen peroxide.
After a definite period of time, an aliquot of the reaction mixture is withdrawn and reacted with alkaline ferricyanide. This reaction is based on the principle that, in alkaline solution, peroxide acts as a reducing agent, converting ferricyanide to ferrocyanide. A solution of gum ghatti containing ferric ions is added to the ferrocyanide. This ferric-ferrocyanide compound is soluble Prussian Blue (in the presence of gum ghatti). The color intensity of the Prussian Blue is a measure of undecomposed hydrogen peroxide substrate, which, in turn, is a measure of catalase activity. Na2CO3, 1.6%. Dissolve 32.0 Gm. Na2CO3 (anhydrous) in water and dilute to 2 L. Store in a polyethylene bottle.
METHOD

Alkaline Ferricyanide
Solution. Mix equal volumes of the ferricyanide and carbonate solutions. Prepare fresh solutions before use.
Ferric
Gum Ghatti. Weigh 20 Gm. of No. 1 tears of gum ghatti (Fisher Scientific Co.). Place the gum ghatti in a gauze pad, tie the pad, and suspend it below the surface of 1 L. of water in a cylinder; let stand overnight.
Remove the gauze pad; add a solution of 5 Gm. Fe2(S04)s (anhydrous) in 75 ml. of 85% H8P04 and 100 ml. of water, to the solution containing the extracted gum ghatti. Place the solution in an incubator set at 37#{176} for 2-3 days. After removing from the incubator, add sufficient 1% KMnO4 to the solution so that a pink color persists for 5 minutes. Filter if cloudy and store in the refrigerator.
o.oiN H202 in MJ15 Phosphate Buffer. Dilute the standardized 3% 11202 (6) with phosphate buffer to give a 0.O1N solution. The buffered peroxide should be kept at a temperature of 5-10#{176} when not in use, and discarded after 2-3 hours.
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Clinical Chemistry PROCEDURE Approximately 0.3 ml. heparin solution (10 mg./ml.) are drawn into a syringe and the solution is allowed to coat the barrel. Any excess is expelled and 5 ml. of blood are drawn from the test individual.
The blood is centrifuged for 10 minutes, and the plasma is separated and placed into a clean tube. Only clear, unhemolyzed plasma is used for the catalase determination.
The plasma should be kept in the refrigerator and analyzed not later than 1 hour after the blood was drawn.
Buffered 0.01 N 11202, 10 ml., is pipetted into a glass-stoppered 125 ml. Erlenmeyer flask. The flask is maintained at a temperature of 22-25#{176}. Test plasma, 0.1 ml., is quickly pipetted into the substrate mixture, and the flask is swirled three times to insure complete mixing. The reaction mixture is allowed to stand for 10 minutes, after which two 0.5 ml. aliquots are withdrawn and pipetted into 15 X 190 mm. tubes which are graduated at 25 ml. Alkaline ferricyanide, 4 ml., is added to all tubes, and the solutions are kept at 25#{176} for 15 minutes. Ferric gum ghatti, 3 ml., is added to each tube, the tubes are mixed and allowed to react for 15 minutes at 25#{176}. All tubes are diluted to 25 ml. with water, thoroughly mixed by inversion, and allowed to stand for 20 minutes at 25#{176}. The solutions are read in the Klett-Summerson Photoelectric Colorimeter, using a green No. 54 Klett filter and calibrated test tube cuvets. The blank tube is prepared in a similar manner, but water is substituted for the 0.5 ml. of peroxide substrate. Standards are run in duplicate, and consist of 0.5 ml. aliquots of 0.O1N, 0.005N, 0.002N, and 0.OO1N hydrogen peroxide solutions. Only two standards may be run after experience with the calibration curve is established.
The standard peroxide solutions were read in the Beckman Quartz DU Spectrophotometer and in the Klett Photoelectric Colorimeter. Table 1 shows the optical density readings and the Klett readings for the standard hydrogen peroxide solutions. Thirty-eight human subjects (male and female) who showed no evidence of disease and who were not on medication were tested. The results are shown in Table 2 . Figure 1 shows that the maximum absorption of the Prussian Blue color lies approximately at 700 m. However, at this wavelength, an optical density reading for the 0.O1N hydrogen peroxide solution cannot be determined.
DISCUSSION
It is necessary to use 0.O1N hydrogen peroxide solution, since the catalase unit is defined in terms of an initial substrate concentration of 10 X 10 mEq./ml. The Prussian Blue color for the hydrogen peroxide standards were then determined at other wavelengths, e.g., 540 and 490 m. Reference to Fig. 2 shows that at 540 m the 0.O1N peroxide standard produces a colored solution with an optical density of 0.652, and the resulting curve follows Beer's law. Furthermore, at 540 m the Klett units for the standard peroxide solutions (as shown in Table 1 ) fall in a valid range of the logarithmic scale. It is interesting to note that Folin and Malmros (7) use 520 m for reading the Prussian Blue color which results from the determination of glucose by the alkaline ferricyanide method. The use of small aliquots of plasma make it possible to perform repeated determinations on the same individual. If smaller quantities of blood are desired, a 2 or 5 ml. syringe may be used and 1 to 3 ml. blood withdrawn.
Hemolyzed bloods should not be used for analysis since the red cells contain significant amounts of catalase.
Calculations
Catalase activity may be expressed as arbitrary units. A unit of catalase activity may be defined as that amount of enzyme which will catalyze the decomposition of 1 X 10 mEq./ml. of hydrogen peroxide, pH 6.8, for a 10-minute incubation period at 25#{176}, starting from an initial substrate concentration of 10 X 10 mEq./ml. Table 1 , it can be seen that a reading of 164 corresponds to a peroxide normality of 0.005, so that the activity can be expressed as 5 X 10 units.
SUMMARY
A colorimetric method for the determination of plasma catalase activity has been presented.
The assay is based on the reaction of undecomposed hydrogen peroxide with ferricyanide and ferric gum ghatti to give a Prussian Blue color.
The plasma catalase activity of a group of normal individuals has been determined. 
